Diptera are associated with carrion, seven of which (Calliphoridae, Muscidae, Fanniidae, Phoridae, Piophilidae, Sarcophagidae and Stratiomyidae) are of forensic importance . In a recent study of forensic entomology in Brazil, species in eight families, including the families mentioned above plus Drosophilidae, were considered of forensic importance (Leonardo Gomes & Claudio von Zuben, personal communication).
Yet, two major problems with identification of carrion flies are the lack of taxonomists to identify the species as well as the lack of keys, even for the most common species. These two problems inevitably lead to occasional errors in identification. Before undertaking any study of a basic or practical nature, we must know with whom we are dealing. In other words, we must know Who is Whom .
Here, we provide a key for the adults of 12 dipteran families that are necrophagic on humans or other animals. Eight of these families feed on human corpses and four -Anthomyiidae, Sepsidae, Sphaeroceridae, Ulidiidae (=Otitidae) -feed on animal carrion (Monteiro-Filho & Penereiro 1987; Moura et al. 1997 Moura et al. , 2005 . A summary for the most important species, a key to the most common, forensically 7. Wing with vein subcostal smooth (Fig. 13 ). Vein A 1 +CuA 2 short and strong; vein A 2 long and in shape of sigmoid curve (Fig. 13) (Fig. 1) . Wing moderately broad, with welldeveloped anal lobe and alula; cup cell never pointed or extended to posterior apex (Fig. 18) .............. Piophilidae Stratiomyidae This reasonably diverse, worldwide, family includes 2651 species in 375 genera, 841 species of which are in the Neotropical region (Amorim et al. 2002) . Adults can be recognised by the peculiar venation with a small discal cell (Fig. 2) .
Soldier flies larvae are usually found on carrion (Smith 1986) . Hermetia Latreille is a primarily American and diverse genus with about 50 species (James 1973) . Hermetia illucens (Linnaeus) have been found in human cadavers in Brazil . The large adults can reach 15 mm in body length. The antenna has a spatulated apical flagellum (Fig. 6 ) and basal segments of the abdomen are transparent. Larvae can be found in human corpses in final stages of decomposition (Oliveira-Costa 2003) .
Phoridae
This family is found in all biogeographic regions, but still lacks a Neotropical Catalogue. Most adults have a peculiar humpbacked thorax and characteristic venation with strong basal and lighter apical veins. Adults are small to medium sized, ranging from 3-5 mm in body length.
Species of Megaselia Rondani and Puliciphora Dahl have been found in carrion in southern Brazil (Moura et al. 1997) and larvae and adults of Megaselia scalaris (Loew) on human corpses . This species is found in corpses in final stages of decomposition (Greenberg & Wells 1998) , often in cadavers where larger flies have difficult to reach including corpses in cemeteries (Oliveira-Costa 2003) . Anthomyiidae Worldwide in distribution, the Anthomyiidae comprise about 1900 species in 54 genera (Thompson 2006) , 120 of which are Neotropical (catalogued by Pont 1974) . Adults are usually recognised by pale yellow, green or black color. Most species have pale setulae below the scutellum (Fig. 11) . A strong seta is found at the base of the first tarsomere on the hind leg. Medium sized flies; they are typically 7-8 mm in body length and, in general, resemble the common house flies.
Anthomyia punctipennis (Wiedemann) has been found in pig corpses in southern Brazil (Moura et al. 2005) . Fanniidae Worldwide in distribution, Fanniidae comprise 285 species in four genera (Carvalho et al. 2003) . Commonly named "little house flies," adults may be recognised by the peculiar characteristic wing venation that includes a smooth subcostal vein, and a sigmoidal A 2 vein (Fig. 13) .
Around 60 Neotropical species are known in the genus Fannia (Albuquerque et al. 1981) , and some have been found in carrion in Brazil (Moura et al. 1997) . A key to the adults of the most common species in urban or in surrounding areas is available .
Fannia canicularis (Linnaeus) has been collected in pig corpses , larvae of which are illustrated in Queiroz & Carvalho (1987) . Some species may have seasonal distributions, such as F. pusio (Wiedemann) collected in January and F. femoralis (Stein) in February in southern Brazil
Figs. 1-4. Characters: 1, head, left lateral view; 2, wing, dorsal view, Hermetia illucens (Linnaeus), Stratiomyidae; 3, head, frontal view, Synthesiomyia nudiseta (Wulp), Muscidae; 4, wing, dorsal view, Sepsidae.
Figs. 5-7. Characters: 5, pulvillus, empodium and claw, Hermetia illucens (Linnaeus), Stratiomyidae; 6, Antenna, terminal flagellomere, Hermetia illucens (Linnaeus), Stratiomyidae; 7, antennal pedicel, Synthesiomyia nudiseta (Wulp), Muscidae. (Moura et al. 2005 ). An identification key for adults of the pusio group of Fannia is available (Couri 2005 Muscidae Houseflies, the Muscidae, occur in all biogeographical regions and comprises around 5,000 species (Thompson 2006) . In the Neotropical region 850 species are recognised (Carvalho et al. 2005) . They are known as house flies because of Musca domestica Linnaeus, the most famous housefly. Surprisingly, most species in this family are virtually unknown to man (Carvalho & Couri 2002) . Muscidae is a monophyletic group and its members are recognised by chaetotaxy of adult (i.e. bare meron, Fig. 9 ) and wing characters (Figs. 12, 14) . Larvae have a great variety of habits (Skidmore 1985) .
A key to all the genera and most species in the Neotropical region is available (Carvalho & Couri 2002 , Couri & Carvalho 2002 . Species in several genera visit carrion and so may be important in forensic studies. Adults of the most common, human associated, Brazilian species were keyed by Carvalho et al. (2002) . A key to the larvae of some species is found in Queiroz & Carvalho (1987) . . Characters: 8, thorax, greater ampulla, Lucilia eximia (Wiedemann), Calliphoridae; 9, thorax, lateral view, Muscidae; 10, meron with row of setae, Hemilucilia segmentaria, Calliphoridae; 11, scutellum, ventral view, Anthomyiidae. Oliveira-Costa (2003) summarized the main species and genera of Muscidae associated with carrion or cadavers. The following key is based on that list, along with the species in Moura et al. (1997 Moura et al. ( , 2005 . (Fig. 12) (Thompson 2006) . In the Neotropical region about 130 species are known, but the taxonomy of the family is still being studied and several new species are probably to be discovered, especially in the Andes. Some genera, such Paralucilia Brauer & Bergenstamm need revision. Adults are identified by their chaetotaxy (setae on meron, Fig. 10 ) and by wing characters 31, 34) . They are medium to large flies (4-16 mm in length). Most species are probably of medical or hygienic importance, since adults can carry pathogens to human or domestic food. Some species lay eggs in fresh skin lesions and the larvae burrow in healthy tissues (Mello 2003) . Larvae of most species are necrophagous, and females oviposit in all kinds of carcasses, including human, while few species, e.g. Chrysomya albiceps (Wiedemann) are predators at carcasses. Also, this species may be a secondary myiasis fly in animals (Baumgartner & Greenberg 1985; Guimarães & Papavero 1999) . Several key to adults have been published in South America during the last 25 years, usually restricted to a country or region (Brazil: Ribeiro & Carvalho 1998; Carvalho & Ribeiro 2000; Mello 2003; Argentina: Mariluis 1982) or to a single subfamily (Dear 1985) . Larvae of some Calliphoridae species were illustrated and keyed (Greenberg & Szyska 1984; Queiroz & Carvalho 1987 Moura et al. 1997; Oliva 2001) . Two species of Chrysomya Robineau-Desvoidy were found on human cadavers in Cali, Colombia: C. megacephala and C. rufifacies (Macquart) (Barreto et al. 2002) . Chrysomya albiceps is frequently confused with C. rufifacies in South America. Wells & Sperling (1999) described the molecular phylogeny of those two species.
Other species, e.g. Lucilia eximia (Wiedemann), Cochliomyia macellaria (Fabricius), Hemilucilia segmentaria (Fabricius), H. semidiaphana (Rondani), Paralucilia fulvinota (Bigot) and Sarconesia chlorogaster (Wiedemann) have been recognized as the most important for forensics in South America (Monteiro-Filho & Penereiro 1987; Salviano et al. 1996; Souza & Linhares 1997; Moura et al. 1997 Moura et al. , 2005 Oliva 2001; Pujol-Luz et al. 2006) . In Peru species of Sarconesia and Compsomyiops Townsend were found in human corpses (Marco Villacorta, personal communication) .
An identification key follows, based on species indicated by Oliveira-Costa (2003) with the addition of the above species, to describe the forensically most important species.
Key to South American species of Calliphoridae with forensic importance 1. Wing with vein M strongly curved (Fig. 19 ). Posterior spiracle with one operculum (Fig. 30 (Fig. 36 ). Greater ampulla with long hairs (Fig. 32) (Fig. 39) 
Sarcophagidae
The flesh flies are saprophagous and of great importance for the decomposition of animal matter. Thus, they are of forensic importance, especially since they prefer advanced stages of decomposition (Carvalho & Linhares 2001) . Species of this family are always found in succession studies and while not as abundant as the Calliphoridae and Muscidae, they are often the most diverse on pig or human carcasses (Oliveira-Costa et al. 2001) . Some species are attracted by excrement and others have caused myiasis in man and domestic animals (Guimarães & Papavero 1999) . Incubation to hatching of the eggs is intrauterine and females deposit first instar larvae, whose cephalopharyngeal skeleton is always strongly sclerotized (Lopes 1943 , Shewell 1987 .
About 2500 species comprise this worldwide family, in which the Neotropical fauna is most diverse, with more than 800 species (Pape 1996) . There are three subfamilies, Miltogrammatinae, Paramacronychiinae and Sarcophaginae, of which the latter is the most speciose, common in the New World, and diverse in biology and forensic importance (Pape 1996 , Pape et al. 2006 .
Most flesh flies are medium to large sized flies (8-14mm), and uniform in general, being dull gray with three longitudinal black strips in the mesonotum and abdomen checkered or spotted, a row of setae in the meron and an undeveloped subscutellum. Some species have a variable golden microtrichosity. Chaetotaxy is also uniform and few external characters can be used safely for the species identification. Therefore, the structure and form of the male terminalia provide characters for identification. No suitable key for identifying Neotropical genera yet exists and the elaboration of one will be very difficult without analysis of the male terminalia. Unfortunately, the lack of specialists in this area, but especially the difficulty for non-specialists to correctly examine and analyze male terminalia, have seriously limited studies of this family.
The key given below provides genus-level identification based on the morphology of adult male of sarcophagid species that were recorded in carrion and on corpses in South America (Jiron et al. 1983; Oliveira-Costa 2003; Moura 2004; Oliveirada-Silva et al., 2006) (included species in brackets [ ], see below). Nomenclature used here follows Pape (1996) . Key to adult males of South American genera of Sarcophagidae of forensic importance 1. Arista short plumose in less than the basal half of the arista length. Parafacial setae strong but restricted to a small area below of middle of eye. Phallus (Fig. 40 phallus apex rounded and lightly narrow. Cercus straight in lateral view. Syntergosternite 7+8 without a large posterior dark stripe (Fig. 57) Phallus short, distiphallus broadly membranous with juxta small and bifid, like a pair of short or long, fingerlike appendages (Fig. 66) 12. Phallus with small basiphallus, distiphallus with a conspicuous juxta directed forward and a large ventral projection (Fig. 68) Drosophilidae A worldwide family of about 3000 species, with 694 species in 26 genera in the Neotropical region (Amorim et al. 2002) . Drosophilid larvae are quite variable. Adults are small to medium flies. Around 50% of all known species are in the genus Drosophila Fallén (divided into nine subgenera). Moura et al. (1997) on rat carcasses, found one species each of D. tripunctata group, D. cannalinea group and Stegana Meigen in southern Brazil. collected drosophilids in pig corpses.
Sphaeroceridae
Cosmopolitan with about 1500 species (Thompson 2006) , 174 species in 15 genera are Neotropical. Adults are small to medium flies ranging of 0.9 to 5 mm in length. Adults are easy to identify due to their very characteristic first, short and thick tarsomere on the hind leg (Fig. 15) . They are frequently found in faeces of several mammals. Mostly of larvae are reared in organic material in decay.
Poecilossomella sp. and Archiborborus sp. have been found on rat carcass on southern Brazil (Moura et al. 1997) .
Sepsidae
This cosmopolitan family has 240 described species in 24 genera (Silva 1990) , of which 26 species and five genera are Neotropical (Amorim et al. 2002) . Adults are very peculiar flies with usually elongated abdomens that are basally constricted, ant-like in shape (Fig. 17) . They are small to medium flies, all species of which are very similar in appearance. Species are frequently found in faeces, flour, near ants and in decay organic material including carcasses (Silva 1992) .
Sepsidae have been collected in Campinas, Brazil (Souza & Linhares 1997) , and Palaeosepsis maculata (Duda) and Archisepsis armata (Schiner) were found on rat carcass (Moura et al. 1997) in southern Brazil. Sepsis spp. have been found on pig carcasses .
Piophilidae (including Thyreophoridae) This family is cosmopolitan with 77 species (Thompson 2006) , and species richness is greater in the northern hemisphere in temperate and boreal regions. Four species are found in the Neotropical region (Amorim et al. 2002) . Adults are small (2.5-4.5 mm).
Piophila casei (Linnaeus) is found throughout South America and are found in cadavers during the later stages of decomposition Oliveira-Costa 2003) . Larvae exhibit an unusual behavior -a lateral "jump" that may be for escape, or to move to other substrates, perhaps to pupate. Bocainamyia necrophila Albuquerque was found in a dried monkey carcass in higher elevations of southeastern Brazil (Albuquerque 1953) .
Ulidiidae (Otitidae) With 662 species (Thompson 2006) , this family is found worldwide, including 286 species in 63 genera in the Neotropical region (Amorim et al. 2002) . Adults range from 3-10 mm. The life histories of the species in this family are very diverse, with mostly saprophagous, but some phytophagous species.
A variety of species have been collected in carcasses (Souza & Linhares 1997; , including rats (Acrosticta sp. and Xanthocrona sp., Monteiro-Filho & Penereiro 1987) .
